The bougies were fashioned out of 7-5 in (19 cm) lengths of 5/16 in (0O8 cm) brass rod. The patients were taught how to boil the bougie, lubricate it with cooking oil, and were trained in small classes in the exact details of the technique of passing the instrument.
Epididymitis in Relationship to Prostatectomy by W J C Thomas MA FRCS1 (Cardiff Royal Infirmary and the Newport Hospitals) For many years, epididymitis has been recognized as a complication of prostatic surgery. The lumen of the vas deferens has generally been regarded as the route by which infection spreads from the prostatic cavity to the epididymis. Hence, routine interruption in the continuity of the vas deferens has been and still is practised in an attempt to reduce the incidence of this complication.
The reported incidence ofepididymitis following prostatectomy in various series between 1911 and 1963 is shown in Fig 1. In any assessment of the value of vasectomy, the following variable factors must be taken into account when comparing the incidence of epididymitis following prostatectomy with and without vasectomy: (1) The duration and severity of urinary infection, if present. (2) Instrumentation of the urethra before operation.
(3) Duration of bladder drainage by urethral or suprapubic catheter. (4) The type of prostatectomy. (5) The use of antibiotics.
One cannot compare directly the results of different series of prostatectomies due to the 'In absentia, read by Mr Richard A Mogg factors cited above. In particular, earlier papers cannot be compared with the most recent as the use of antibiotics has become widespread and variable both between and within different series.
The most satisfactory attempt to obtain controlled conditions was that of Graham & Grayhack (1962) . Unilateral vasectomy was done in 194 patients undergoing prostatectomy: postoperative epididymitis occurred in 15; of these, 12 were on the non-ligated side only, while in 3 cases, the epididymitis was bilateral, the organism presumably having reached the epididymis before vasectomy. These results provide strong presumptive evidence of the value of vasectomy but, even in this series, not all of the 194 patients underwent the same type of prostatectomy.
Most workers believe that the route of infection is via the lumen of the vas. Indirect evidence has been presented in favour of this belief (Belfield 1913 , O'Conor 1935 , Hanley 1945 , Meade 1947 , Badenoch 1953 . However, Wesson (1959 , 1961 stated 'no direct evidence has been produced to show organisms descending in the lumen of the vas'. For these reasons, an attempt has been made to demonstrate the presence of organisms in the lumen of the vas at the time of vasectomy. In addition to this, a demonstration of the ability of organisms to descend the lumen of the vas in the post-operative period was attempted.
Method
The vasa deferentia were sectioned in the scrotum of 56 unselected patients undergoing routine prostatectomy, who (1) were admitted to hospital with acute retention of urine due to prostatic hypertrophy and subsequently underwent prostatectomy after relief of their retention; or (2) REPORTED INCIDENCE (%) 0 10 20 3 40 5,0 60 70 80 90 with prostatic symptoms severe enough to warrant cystoscopy and prostatectomy. Midstream or catheter specimens of urine were obtained from the patients both on admission and immediately before operation.
The vasa were exposed in the scrotum and isolated from their sheaths. After transection of the vas, 0-25 ml of quarter strength sterile Ringer's solution was instilled into the lumen of the vas in a proximal direction and aspirated back into the syringe, thus sampling the lumen of the vas (Fig  2) . A further 0-25 ml of quarter strength Ringer's solution was introduced and withdrawn from the lumen of the vas distal to the point of section using another syringe and needle (No. 17). These procedures were repeated for the contralateral vas. The four samples obtained were then cultured.
After ligation of the distal cut ends of the vasa, fine nylon cannulh (outside diameter 0 75 mm) were introduced into the lumina of the vasa towards the prostatic urethra (Fig 3) leaving 10 cm of the cannulb protruding from the scrotal wounds; plastic sterile tight-fitting spigots were inserted into the ends of the cannul&. Routine transvesical prostatectomy with bladder closure was then done.
In the post-operative period, daily samples were obtained from the indwelling cannulh by the instillation and withdrawal of 0-25 ml of quarter strength Ringer's solution, precautions being taken to avoid contamination. These samples were then cultured. Urine specimens from the patients were cultured on the fourth, seventh and tenth days after prostatectomy.
In vitro studies were done to exclude any bacteriostatic effect of the material of the cannulm and to confirm that bacteria could enter and multiply in the cannulm themselves.
Results
Incidence of epididymitis: In the 56 cases there were 4 with positive bacterial cultures from the lumina of the vasa, 2 at the time of prostatectomy and the other 2 after operation; there was a single episode of epididymitis in a case where organisms were isolated from the lumen of the vas at vasectomy, distal to the point of section. Urinary infection: Thirty-eight of the 56 cases in this series exhibited pathogenic bacteria in their urine during the course of the investigation. Similar bacteria were isolated from the vasa in 4 of these 38 cases. The majority of cases with infected urine therefore did not show any evidence of organisms in the lumina of the vasa. None of the cases with sterile urine produced a positive culture in the vasa. Urethral catheterization before prostatectomy: Twenty-two patients were admitted with retention of urine, 20 of whom needed a urethral catheter for varying periods before prostatectomy. In the 22 patients needing catheterization (urethral or suprapubic) before operation, none had a positive vas culture. Use of chemotherapy: Chemotherapeutic agents were administered prophylactically or therapeutically for the treatment of respiratory infections in 28 patients. Of these, only 9 did not develop a urinary infection. The positive cultures from the urine and vasa were obtained in equal number irrespective of the administration of chemotherapy before obtaining the cultures.
The assumption that bacteria can migrate down the lumen of the vas deferens before and after prostatectomy has been verified. The presence of organisms in the vas before prostatectomy has been suggested by Kreutzmann's (1938) work on culturing portions of vasa obtained at vasectomy before prostatectomy. Kendall (1963) obtained similar results. Neither of these workers demonstrated the presence of bacteria in the lumen of the vas and thus an intraluminal pathway could only be inferred -from indirect evidence. By the use of cannulw in the vasa, the passage of organisms down the lumen of the vas after prostatectomy has been demonstrated by direct observation. This demonstration answers Wesson's (1959 Wesson's ( , 1961 comment that there is a lack of direct evidence of an intraluminal pathway of infection.
It has been demonstrated, too, that the majority of cases with infected urine did not show any evidence of bacteria in the lumina of the vasa. Where bacteria were present in the vasa, they were identical with those in the urine concurrently. No other organisms were isolated at any time from the vasa.
The presence of a urethral catheter before operation did not predispose to an increased number of positive cultures from the vasa either at, or after, prostatectomy. Kendall's conclusion that pre-operative catheterization doubles the possibility of developing epididymitis has not been borne out by this investigation. Early vasal interruption before instrumentation would not alter the incidence of epididymitis. It may be that urethral catheterization has only an indirect effect on the incidence of epididymitis by potentiating urinary infection.
An assessment of the value of chemotherapy is difficult because chemotherapeutic agents have to be used for the treatment of urinary and respiratory infections. There can be no justification for withholding these agents for the purpose of obtaining identical conditions in each case. Antibiotics have been used increasingly during the last twenty years to control urinary infection before and after prostatectomy. It has been difficult to determine their value in reducing the incidence of urinary infection and epididymitis: if they have an effect on the former, do they have a separate, specific effect on the latter? The results obtained in this series show that the prophylatic administration of antibiotics does not affect the development of infection in the urine or vasa and confirm the findings of Schmidt & Hinman (1950) , Caine (1954) , Lidstrom (1950) and Bohn & Sjoberg (1957) .
The use of antibiotics to control the spread of infection in the established case of epididymitis does decrease the severity of the condition and reduces the mortality rate.
This does not imply that the development of epididymitis is of no consequence, for the patient who developed the condition in this series suffered more discomfort from the epididymitis than from the prostatectomy. Any means, therefore, which will decrease the incidence of epididymitis should be employed.
